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ABSTRACT: 

An airport runway incursion warning system (10) for monitoring air and ground traffic at an 
airport. The system (10) is optimally used with an aircraft (12) that has an electronic tag (21) or 
interrogation system (21) that stores identification information regarding the aircraft (12), and an 
RF transponder (22) for receiving interrogation signals and for transmitting the identification 
information in response thereto. A radar system (41, 20) comprises a plurality of radar sensor 
units (13) disposed at predetermined installation sites adjacent to a runway (11). Each radar 
sensor unit (13) typically has an interface processor (42, 14) and telemetry electronics (43, 14a) 
for communication, although hard-wired communication paths may be used. An RF/telemetry 
interface (43, 1 8) is provided for communicating with the radar sensor units (13) when the 
interface processor (42, 14) and telemetry electronics (43, 14a) are used. The RF/telemetry 
interface (43, 18) is also used to transmit the interrogation signals to the aircraft (12) and receive 
the identification information therefrom. A central processing unit (44, 16) is coupled to the radar 
sensor units (13) for receiving and integrating radar data produced by each the radar sensor 
units (13) to produce a map of the runway (11) that identifies authorization objects (26) and 
aircraft (12) that do not constitute intrusion threats, and intruding objects that do constitute 
intrusion threats to the runway (11). The central processing unit (44, 16) is optionally coupled to 
the RF/telemetry interface (43, 18) for transmitting signals to and from the aircraft (12), and in this 
case, the central processing unit (44, 16) processes identification information received from the 
aircraft (12) to integrate t he identifica tio n information into to generate a displayed image. An 
operator display (45, 17)1s coupled toThe central processing unit (44, 16) for displaying the map 
and identification information generated thereby for use by an operator. 



00 

m 



> 



m 
m 

o 

O 

■< 



(mB*Wffltft (JP) (12) 4^ §| 4# It ^ ^ (A) (IOIWHHWHHW 

#W¥9- 119983 

<43)&IBB ¥j£9¥(1907)5J!6B 



(51)Inta 8 
GOIS 
B64F 
GO 1 S 



13/93 
1/36 
13/75 
13/76 
13/79 



9419-2E 



FI 

GOIS 
B64F 
G08B 
G08G 
GOIS 



13/93 
1/36 

13/24 
5/04 

13/80 





«H¥8- 132191 


(71)fflBA 


390039147 








X-f • Jfc-Jkjr* >^X ■ -f >n— 


(22)ffiHB 


¥J« 8 ^(1996)5^270 




jflk-r-y H • tV— bf-X— ■ ta- 








X'Xk^hn-irx 




45 1597 






(32)8BfeB 


1995^5^269 




90045-0066. D-tf->tf;lo*, ti-X- 


(33)fiBHS**H 


*B (US) 




T7X 7200 






(72)«W# 


















90066. n-»J->tMa. 








h 4226 






C74)ftSA 





64) caw©**] £»£mfE«:&±rflih£KeAWi->x7\fc 

(57) [gft] 

Hti£«-f S ; t h A $ ft*: ^-^XtA £g 

t-*£«1LT*!SU *<?!>«ac«)B«ft*tJJ:WK 

S4y?-7x>fxrn-tyift4fc:J££S*u RFjsd 




(2) 



ItliH^-l 19983 



mmtma-zmmMzx-^-y vt-lizv-w 

cou-y*y-mmz£~>xmLZtit:u-yT-?£ 
m-? -xr^^-rs «t o izmiu-yT-fzumt 

mwt,zx^TmLZtifzu-yT~?z!>mt&4 >? 

Ttn: -y^{±^-^T-^ £ *$m&mmzimt&ti 
tfwRFmmmn^wizg&ztL^ ^^mmmit 
RFmrnsmm^mwiz x *)mmztuzu-y*yvm 
m^<Qis-yT-?*%m-f&tzMzRFmmm4 

y 9—7 x-f x(c£r£3*i? 1 ISaeo^X^ 

•A. 

xty&wmzmizx vmiZtuzMm^zgmLxz 
crmmm^ztm Lxmsmnz mmtz RFb^yx 
xyyzMffit. 

*mmmmiz x <om.^tnz^mm^iRFmm^m 
Ayf-y^xiz^ti&mzmmzti. mmmi 

RFj3fi|ff-$!K y?—7x.4XiZ£r>XRF h^V^ 

mizm^z%&mmtt&m^zm.-?m&m 

irnxmi] *2emmmzRFim5tm'(y?-7 
x>f x{zx-yx^^eimm.tv-y^y^mm.t(m 
mz'noRFmmynzx vmmmw-y-tyv 
mwiz%&ztix\^mjgm2im<?>i'XTj>. 
[it^jas] z uzmwimmmizmiirztix^ 

SARSTvXtA£JH®U +**aS!!H(i.r?>AR ( 
S T yXf A ffi^j § fufc r— i t^sn^- b 
LX Ztl t> i V >y 7C^# LT#"U'-*JB#i>j* 

SASDE^-^JMIU +iWIIgg<iC:?)AS 

x*^v-?mm^mzm^-thmm i fe^^x 



XA 0 

ttzh? yxxyffrhtitf] Ztvtz'mztvrz&smz 

m&miffimnMmzmL^mjmsmmvisXT 
a. 

m^wtwmm. m&xvmssigmwjx 
-y*^$tt*ists3ttm?-9Z^thwmi 
im$%9 j #!m®m.imftZix2>m*Miz!&g 

y?-7x4x}3j:tfRF byyxtfyyizX-oXtfig 

mzmm2tim$m2ime>i'XTj>. 
imm i o ] zmommz mm L^fifittjv^T 
*ts®±<7> Y77<v7 *mm-t>3m<r>mm®. 

XmSt^Xy-MzH^X . 

-y*yv$mii*cou-y-ty-?mmz£ ~>xmiZ 
r-* ^**«ia^afc32iftts/i»oR Finin-«w 

-HT^atSc^-^-b: y^3iWSz%&*KX ZtihmiL 

w-y^y^mzx^xmE^ttfzv-yir-?* 
l » r FSHthsum^ ^ati o w-^-b y-^a*^ 

mm 1 1 ] mmtzmmmzm-hmmm 
nmrim^ymst. c\<r>mT?rmmz%&% 
tix^&wsmmzx *)mLZtitz$mm^z%mLx 
tcomm^izmLxmimzmmt zrf v?y 

+*s!Hgati ^m.zixrzmm%\m Fmmm 
a y?-7 ±a xiz£*)mmtzm.mztL. ini 

RFmmYMA y?~7 *4 XlzXr>XRF hyyxx 
OEiMcOi/Xr-l*. 

imtm 1 2 ] *?te&mmiiRFmmm4 y?- 
7 *a xizx^x^imimmtu-y-tyvmwtcT) 



(3) 



19983 



im$m 13] 3 tfcB^+ilt»§§Bfct^$*xT 
^SARST^X-r-Ai&ftffiiU +3W&SS«S{i<I 
R S T is Xf- A*> 1> tii* £ tl tz t- ? J; t^SiJlx 
h £ OS LT ^ix * v -y rt^f* LT ^U-? ffitk 

V%SASDE-3U-^5rmfilL. 4»:*$!ySgB«.r?>A 
S D E -3 \s-?ipt>&-h £ ttfzir~9 L 

[ar$g 1 5 ] *ife*rasB«. a^rfisfc » mam 
imoi/XT-j*. 

5SM<7)isX7-J±. 

a v?-7^x\,z^x^mzmmztihmm\ 

[000 1] 

im&mth&mmi *muz. u-y~>xy-^ 
mzg.mmemwmi& xxsmmmAmzZft s £*> 
tffiffl^iii. v-y^xfMzmth . 

[0002] 

ISBST-J) 1 ?. £*gfE®&ajgB (ASDE-3), 
iSE^A-f A (AMASS) HX.VgmWmh'yy 4 
••/fX-hJ-isayTxiryJ* (ASTA) fr!flf|£ 

*ro*s. ^wmzisztfm&mcmMmL&iiTsmfe 
mi^wk^xTj*kmi>mm-z>m&<?>isXTj±izA 

yx-foh. ASDE-iis-yisXT-Mtzco&mizm*: 

<,i„ A SDE-31/-/ yXf A«f <Oy^f Ati 

^tASDE-3I^-^XxAJilt 

[0003] 

miz. %mizi5v&mffii5&vffi7mmA£%M-?& 
tztbizmi^tthzt^x'^h. m&&mztix^hA 



SDE-3U-yi/X7-MZ$2i>iSl&2tlfz\'~-7i'X 
7-J±i:m&-t&Z\tX'$>h. 
[0004] 

mmim&i-&fz#><?&m ±ssmi*ftmnsm 
v>mmmAm&i'X7-Mz£'>xm$L2tiz>. 
a. ^iswiafiL, *^-?izm2.ztix^ 

muisXT-^izm-tz. \s-yi/X7-Mmm(r>mi&{z 
hfzm^iz^Ltz^%^tuzWim®mizmm2 
tix^z>mm<ou~y*yvmwzmL. n^m^ 
®t$m-tz>&u-y*ymwit. zomymzmm 
l, Bmtz \s-y\L-j±&m.mzJt-*- : 7 -y -r l 
xmimz^zinrt-^h u-yz-AzmL-tz . 

Wt<m<r>4y?-y*4x*'nomikXt.lxrz4>9 

-7i^7n* -y^fc.fcl^fW1IT3£Bfci^£ 

wzmi-r&RFmmvy?izx-?xfihti&. mm 
Kwmmmmimnwmzmi.zmft zm&h 
mmo^-r^tixx/^u-y-t yvmrnizm-zmm 
o y?izx -oxftfrtih zt&x-z h , 
[0005] ty'jmmmtt'*. u- * jflfssgstig 
£$*u &v-?*y^m^'&t>ixrzT--?*9m 

mm4y?~7*4xiz&£zti. z(drfsimm4 

y?-y x.4 x\±\s-y*y+mw.tmmL. tfzM? 
?7mS£tzlZh7yxxyyisX7-j**ffitx^&%i 
%mtmmt&tzit>izmm2ti&. ^mmmmmrz 

ZtUZ&^Ztlfz. flitTARST, ASDE-3, MO 
D E - S £ fclJACA R S y^fAfflffi«j/XfA*> 

^teztitzT-fzmshitxm^zith. *$&m 
smut tzmjm<wmziF{Ef&m)m®ftZi *v 
^awtofttmzmmommz^Tm^zmiZit 

ft. mjm<mmzb&mimir££ti?>. ttztf-o 
x^wmx^i—fizn Lxm^mmm^^^m^ 

[0006] *%BHco^XTAJi*|B]i^5- L^rv^ag 

Mk£tzamt&. mwm^fizmms-fziZRFb? 
yxxy-r (mtmrnvgim) i^x^-^m-hfSi 

mf-97$m.*tzliRF h?yxxyy\i%igmz<?>® 
cvmmz fziiBwmmzmtz mxwmz%A,x't5 
mm^^mL. zemmm^zf&gLxwsim 

[0007] #ix-y-fe yyim.lzttfct& Ay?--? 
i-r xTxi-t yir&xxmmwwrFms. ^wtR 
FWmMJ y?-? x.4 x\z.v—5r-tyy-$iW.t*#i 



(4) 



#$§¥9-1 19983 



mmmt <m<r>mm y? z$m-z> . r F^w-ag 
wm®it£mn*£!m8miz£'>~(;%miiti. -ur 

XlfMODE-S^ fete A CARS i/Xy-MzmS-fh 

h. 

[ooo8j mmmmrmwizu-y-tymwizx 

y-mm&±vts&®pyWr??r$m£ tiiRFh^y 
x^yrizx^xta^tifzT-^^mmth. 
wmmiiis-y^yy&m^tiijiztitzT-f&iTS 
n^-? rmm^m^titzmmmvm Lxmzzti 

mmmi^^mmmizx ->x&&2tvrz-?-v7zm 

[0009] ^^m^mi^xf-Mzx^xmta^ti 
tzmxizfmLxmm^m.u tnmm^uR 
FmmmmJ y?-?±4 x&xvrf y^yxxyy 
iz^mmzmmztih. *£wmsi±Bwmft. 

jmowm&iiVnTfyi&w&rziZRF y-yyxxy 
?frhmtifzmffl2iitzi^mzmt&mmm<7)W 
mwttz. *£xm$m&£fzmjEmzmA-t&«i 

ftisscoDxh. &xvw£&xv&msgmmmi 
kTmmw-y*^3tt*^tsm^m7-9*£$L 

[0010] Ltzti^X, ^WM<D^X^-Aiiimmz 

mtbxsMztitzimm?* hwu~y<ofi&zti 
tzisx*fj»zm&t>. zu-yimfcztitzftmrn 

mm<mm-? xvwmntzMzm-? rmmt 

izii h y yxxyyisXr-J* Zffift-f&'mZtifzfSi£ 

toon] ^m^mmmxmi^xy-MtA sd 

E-3ls-y~>Xr-MzttMLXM- K&zxhX'h*). 
ASDE-3]/-y^X7-A>X'ffiMt%Z>2>m%8IC0%W 
i§lt&^. *WflOS/ Xt Aim«cr>Mmco2mcr)M 

mzmm-z zx? tzx7--)uz$8£t& z t m%iz 
Tmcbi. zvi/XTMi^ x vms. 

ww&mzn Lxmmms-t xxs 
^m±izmmztitiv?i?'?m:±tzteRFh7yx 



#yyizMm-&tzMzm\-tz>ztwx'$&. 

<oi/XT&iim<mfflmt$£x/ftimmAm®<?>m 

Bmmzm&Th z t vx-z h . 

[ooi2] *mcom«(vmtiXtwim±Wim® 

*mk\^tzmmmtsmmz x ^t? 

hx-bbo. 

[0013] 

wnimiz x hmmmmSi^xT^\myu ~,?m 

ffi£Ltz®±co?fr%fr^tUzm.W.m:lz®<WZtiX^ 

iz$8g?& is-yt'-ABa t v r txmm 
m\*%&tz* l^l ztntmazim^z 

txii&K &v-y*:y+F3m.mM y^-y^x 
7n*7t (int) u&XTmvsmmirsm (TE 

LEM) 14a IZtt&Ztl. i^Btt«M^ai4a It 

m£imm<?)?yhv-fi>? i 7-i l zmm2tix^&*& 
9m-ty?-3otmmi-&. 4 yj-vis^yhwrniM 
y?-y i >r xra-t yyut,zt3^x&mm®mx"fTh 
*u ztiizx^xmm&£Zti&T--?cD-T~-?mg£Z 
m^&. mwrnrnzmfttz. mh*mkthtz#> 
^m<nmmT^mmwimwir~7')i<i5& xxsmi<?> 

u-y-ty-qimix ^y^-y^xyxn-^^u^ 
WMhixh. tcrtt*)izmmcoRFwmvy?i)m.vt> 

tiXhX^. 

[ o o 1 4 1 *$$m%m (cpu) \&,mm<r>v-y 
^y+rsmm^gm Lfzf~?zmi LXTmztnz 
swmrn. mummmxcrimwm^Bmtiz 
immco^ yy^m^-th. *jmmmi6&£tzA 

RT S ^X.T-A27i> it/A S D E-3v-XxA28*^A^J 

t-? z Mfrxznfrimtifzmwmzmm-tt z 

kt>X'Z&. ARTSvX-f^27SJtliASDE-3>-X 

Tj>w*m£iz®mzmmizmzw®zmm- 
ASDE-u>-yisXTJ*2&wmmztitiii. zti 

*>^,#<i>ix^T-^«+5W!i^Sl6(c X -? 

T^s$ns t &iz&gm\fmmzwmx'mRi) i ®% 
%7?7 j v?%mmx'5-it>tiz. ^xfj^vim^. 
\y-9\,z^x. t>h.h \LT*%^mionyrivim\t 
m2i / z^tix^i> 

1 0 0 1 5 ] ffigmwmm MO D E - S £jtl±AC 

ars Y-y yxxyyi"XTJ*2\<7)X o ftnTfrtt: 

te'gffli'XT A21fc XVR FH5 yXtfyy A22 



(5) 



ftiH^-l 19983 



W*K ^-7x^ xim XX/R Fhy vxxvyisx 
r^22K«t -)TR FSHE'J y ?23£ffiffl tT)KS«12C 

tiX^&mfittttt'-aycoX o&iflLbofi^iia 

/m%9t$M yf-7s.4xmiX.VRF Yy>x#y 
yvXxA22£{£fflLT vXt-MOKJ: oTM|8}£*l6 

«i2*il2fci*fl$i'U MSSl2±^«^^^*^<i«m 

T+*8^ai6£>*9jI£*l&. 
[0016101 tSSilS i o 5ffl 

*y^SBl3fcJ:tfm^g£JIi£U-^X^A20*> 

■fc yv^m^mtu-z&Mizm&^iix tntzm&z 

*^T'ffiffl§ixS«-±^y>-^7 i A41~45Ji 
iHm^tiX^h. 

[0017] *HBj W jf^jSftA^^^^10T-ffiffl 
SfiS ^l/-^ffl^^Ml7Ji^«fhB*S fciiffiiS 

\mmx'Z&T-?&stmizL. l^^vxtaio^ 



tcmmmt'T*wm*ix^z>. mtmtth 

±tlX\V£>. ASWt#h5yX.-K>-r21*^<0T-^ 

mzm^wmz^ztifzftwzx^^commft 

X'*Ztit:J;oKi:ffi£.m j %£t:li774 

fli'XfA ( I LS) fcHW*T-*\ I$IS*Offl!ff> 
ftS'SrS'*^*?;* - * fcHflW* yXfAx 'J 751 

[0018] *3^^X7%M0O^mfrfl&&g?*- 

^fMzx hmsffvvyi'x.frxwggm (lax) 

immiz x ~>x%%izmmz'Z h z ti*wt>frxhz>. 
[0i ] *%w<oimimmmjmmAwm^xTj± 

cry-fa y 7 \3\. 

[0 2 ] 0 1 t^^^ii^SSiiA^xXxAtJ; 
T£J£3 fl&IISWfr h'r ^a^Bffl. 



(6) 



mWFf-9-1 19983 



[01] 



\ 4 



\ * 
\ t 
\ 9 



\ » 
\ / 
V * 



\ /-IS*-** / * 
\ * \ * 



ha ^hia / 




21 12 



-JL Y T Y 



ARTS 



ADS3 



2 9 [jjaS uD 



NODES 
ACARS 



CPU 



12.14^ 



^17 



30 



[02] 













123030 2938 
09010 ATOH 




UALS2/N1238X R04 




2130 AAL23 B747/H V04A 


\ 


S3 C 


2301A UAL52 B737 H04R 


OJS04R 




82 




V 








SI 


LOGAN 




3122A UAL22 DCIOflf 
312SA AAL8S0 B757 
3103A KLM45 B747/H 
1201 N12345 BE1B 
1205 N1238X BESB 
1209 N940V G210 




□ 


17 


19 


02|0^| 4.7 MM 


y 





IAALBS0L 



(51) Int. Ci. 6 

G0 8B 13/24 
G0 8G 5/04 



m w frrtsas^ f i 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the origina 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOl\ BOTTOM OR SIDES 
O FADED TEXT OR DRAWING 

Q SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
O GRAYSCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ RJEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST A VAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BLURRED OR ILLEGI BI.E TEXT OR DRAWING 



